Poly(ADP-ribose) metabolism in ultraviolet irradiated human fibroblasts.
Exposure of human fibroblasts to 5 J/m2 of UV light resulted in a rapid increase of up to 1500% in the intracellular content of poly(ADP-ribose) and a rapid depletion of its metabolic precursor, NAD. When added just prior to UV treatment, the poly(ADP-ribose) polymerase inhibitor, 3-aminobenzamide, totally blocked both the increase of poly(ADP-ribose) and decrease in NAD for up to 2.5 h. Addition of 3-aminobenzamide at the time of maximal accumulation of poly(ADP-ribose) resulted in a decrease to basal levels with a half-life of approximately 6 min. The rates of accumulation of poly(ADP-ribose) and depletion of NAD were increased in the presence of either 1-beta-arabinofuranosylcytosine or hydroxyurea. Since these agents are known to cause an additional accumulation of DNA strand breaks following UV irradiation, these data provide evidence for a mechanism in which the rate of poly(ADP-ribose) synthesis following DNA damage is regulated in intact cells by the number of DNA strand breaks. Under conditions in which the synthesis of poly(ADP-ribose) was blocked, DNA repair replication induced by UV light was neither stimulated nor inhibited.